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Background: Identification and catheter ablation (CA) of epicardial foci (EPF) in pts with 
idiopathic lefi ventricular tachycardia (ILVT) remains problematic. Recognition of EPF 
based on 12 lead ECG characteristics would facilitate selection of mapping and CA strat- 
egies, and minimize prolonged attempts at endocardially-based CA. Greater QRS dura- 
tion has been proposed as a predictor of EPF. However, the utility of specific ECG 
1114-13 Timing of Right Ventricular Electrograms: New Criterion 
features has not been confirmed. 
for Localizing the Site of Origin of Lefl Ventricular 
Methods: ECGs were recorded during ILVT in 35 pts in whom the site of origin (SOO) 
was confirmed by successful ablation. ECGs ware examined by 3 independent reviewers 
Tachycardia blinded to the SbO. ECG characteristkx.. includina QRS duration. voitaoe in each lead. 
Vlckas V. Patel. Edward P. Gerstenfeld, Robert W. Rho, Sanjay Dixit. Dusan Z. Koconc, 
Henry H. Hsia, David J. Callans. Francis E. Marchlinski, University of Pennsylvama 
Health System. Philadelphia, PA 
Background: Ventricular tachycardia (VT) with a right bundle branch block morphology 
and an anterior Infarct (MI) have similar 12.lead ECGs from septal or lateral left ventricu- 
lar (LV) sites of origin (SOO) and the ECG does not help to guide mapping. Methods: 
We evaluated 56 patients (pts) with unimorphic VT (13 with normal LV and 45 with prior 
Ml) to determine if timing to an RV apical electrogram (QRS-RV) can Identify septal ver- 
sus lateral LV origin during LV pacemappmg (PM) and VT. PM was delivered at the LV 
apical septum (Josephson site #2) and lateral apex. (Josephson site # 7 or # 9) LV anat- 
omy and PM was guided by magnetic mapping (CARTO). Group 1 pts (MI) had anterior 
scar (n=l6) and Group 2 pts had no anterior scar (n=29). Of 165 VTs, the SO0 was doc- 
umented for 114 using entrainment techniques and 21 of these VTs from the apical sep- 
tum were compared to 26 VTs from the lateral apex. 
Results: See Table. 
Values are given as the mean * standard deviation. All septal QRS-RV times are signifi- 
cantly shorter than the corresponding lateral QRS-RV time (PcO.001). Conclusions: 
The QRS-RV time identifies LV septal versus free wall SO0 for LV PM and VT in pts with 
and without Ml. Importantly, in pts with anterior MI, a QRS-RV time < 100 ms uniformly 
identtfies septal and > 120 ms lateral SO0 for both PM and VT. As the 12.lead ECG may 
not help to localize VT in pts with anterior Ml these data are important for VT localization 
during VT ablation. 
Septal PM QRS-RV (ms) Lateral PM QRS-RV (ms) 
Group 1 59*16 (Range: 36-93) 167i24 (Range: 136-246) 
Group 2 7Oztl4 (Range: 32.118) 169*19 (Range: 132-203) 
Normal LV 42215 (Range: 16-50) 66+16 (Range: 64-107) 
frontal plane axis, precordial transition, QRS notchig, and QRS onset (small r or q wave. 
slurred upstroke) were scored by each reviewer and differences resolved by consensus. 
Endocardial foci were identified in 26 pts. Including posterior fasicular reentry (PFR) 
ablated from the mid or apical Inferior septum (n=l6). and focal VT awing from the basal 
LV or LV oulflow tract (n=lO). EPF were identified in 7 pts (3 anterobasal, 2 basal lateral, 
1 apical, and 1 postsrobasal). For all EPF, epicardial activation preceded earliest 
endocardial activation by ,lOms, pacing resulted in an exact QRS match, and previous 
endocardial CA was unsuccessful. 
Results: No single ECG feature discriminated epicardial from endocardial foci. In pts 
with endocardial SOO, PFR was associated with significantly shorter QRS duration 
(140_+16 ms, range 100-160 ms) than focal VT (166+17 ms, range 145.200 ms, p<O.Ol), 
suggesting earlier engagement of the His-Purkinje system. Overall, QRS durabon did not 
significantly differ between epicardial and endocardial SO0 (160+26 ms [range 135.230 
ms] vs 149+2lms [range 100-200 ms], p=O.36). EPF were not found in pts with right bun- 
dle superior axis ILVT and QRS duration 5140, but this combination was present in only 
11/35 pts (31%). 
Conclusions: In pts with ILVT, an epicardlal SO0 cannot be reliably predicted from the 
12.lead ECG. Epicardial mappmg should be considered early in the course of evaluation, 
particularly in pts not responding to initial attempts at endocardial CA. 
1114-16 Advanced Fast Electra-Anatomical Mapping to Guide 
Radiofrequency Catheter Ablation of Ventricular 
Tachycardia 
Natasia M. de Groat Monique R. Jongbloed. Marianne Bootsma. Ernst E. van der Wall, 
Katja Zeppenfeld, Martin J. Schali], Leiden University Medical Center. Leiden, The 
Netherlands 
Background: Accurate localization of target sites is required for successful ablation of 
ventricular tachvcardias (VT). As this IS time consuminq, fast mappinq techniques may 
Septal VT QRS-RV (ms) Lateral VT QRS-RV (ms) be advantageois. This study therefore assessed the dimcal feasib&y of a new, rapib 
Group 1 50r13 (Range: 27-67) 176+21 (Range: 128-197) 
electro-anatomical mapping technique (QwikMapping) for guiding ablation of VT. 
Methods: Pts (n=15, 53a9 yrs) with drug refractory VT underwent ablation guided by the 
Group 2 67i17 (Range: 31-114 157r20 (Range: 122-192) CARTOTM XP QwikMap technique. A 7 Fr catheter, containing a 4 mm tip/ring electrode, 
Normal LV 33512 (Range: 14-49) 71+16 (Range: 55-66) 24 shaft electrodes and 2 tri-axial location sensors was used for mapping/ablation. Dur- 
ing acquisition of contact points (tip points), cavitary potentials (Qwikpoints) were 
1114-14 Coincident Right Ventricular Outflow Tract Tachycardia 
and Atrioventricular Nodal Reentry Tachycardia: More 
Than a Random Association? 
recorded by all shall electrodes. Cavitary potentials were also collected by the tip and 
shafl electrodes during navigation of the catheter (trace points). The electrical and ana- 
tomical information in this way acquired was integrated in a Qwik-map reconstruction 
surrounding all points. Qwikmaps were used to identify sites of earliest activation (SEA). 
Rafael Peinado, Jose Luis Merino, Jesus Martinez-Alday. Jesus Almendral, Jose 
Qrmaetxe, Angel Arenal. La Paz Hospital, Madrid, Spain, Gregorio Ma&on Hospital, 
Madrid, Spain 
Background and purpose’ To the best of our knowledge, the coexistence of idiopathic 
right ventricular outflow tract tachycardia (RVOT-VT) with atrioventricular nodal reentry 
tachycardla (AVNRT) has only been reported once before. This study was aimed to anal- 
yse a potential association behveen both types of tachycardia. 
Methods. We studied the incidence of this clinical association in 30 consecutive patients 
(P) undergoing catheter ablatton (ABL) of RVOT-VT at our institutions (VT group). This 
incidence was compared to that of the AVNRT in 250 consecutive P who underwent ABL 
of an accessory pathway (control group). In addition. we analysed the differences in clin- 
High density mapping and electrophysiological testing in this area was then used for 
selection of target sites for ablation. Successful ablation was defined as termination dur- 
ing ablation and non-inducibikty of VT after ablation. 
Results: Prior to high density mapping, SEA in right sided (n=4) and left sided (n=ll) VT 
were identified using respectively 23+7 tip points, corresponding with 91+6 Qwik points 
and 113+14 trace points.Wlthin the SEA,9+4 additional tip points were required for selec- 
tion of target sites. Successful ablation was achieved in all pts with right-sided VT and in 
13 pts with left sided VTComplications were not observed. 
Conclusion: Ablation of VT guided by QwikMapping has a high procedural success rate. 
Simultaneous acquisition of both endocardial and intracavitary potentials facilitates iden- 
tification of target sites for ablation which is advantageous in pts wth hemodynamically 
intolerable VT’s, 
ical, electrocardiographic and electrophysiological characteristics between P with both 
types of tachycardia and P with only RVOT-VT. Results: Six P (20 %, 4 women, mean 
age 47 * 12 years) presented clinical (3P) or induced (6P) common type AVNRT in addi- 
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tion to RVOT-VT. No patient, except one, had structural heart disease. VT presented with Hiroshi Aovama, Hiroshi Nakagawa, Jose Baltazar de Castro, Peter Spector, Daniel L. 
palpitations in all patients and syncope in 4, one of whom also had clinical AVNRT. VT Lustgarten, Sunny S. PO, Manisha Ashar, Karen J. Beckman, Ralph Lazzara, Warren M. 
was repetitive, nonsustained in 2 patients and sustained in 4. The mean VT cycle length Jackman, Cardiac Arrhythmia Research Institute University of Oklahoma Health 
was 357 * 54 ms and the mean AVNRT cvcle lenath was 337 + 56 ms. In a oatient. Sciences Center, Oklahoma Citv. OK 
RVOT-VT and AVNRT occurred simultaneo;sly. Theincidence of AVNRT in the control’ 
group was only 2 % (5 P, clinical in 2 and induced, non clinical in 3; p&It; 0.001). Clinical 
A non-contact mapping system (Ensite 3000, ESI) has been developed to reconstruct 
characteristics were similar in both groups. lsoproterenol was used in 75 % of studies in 
endocardial potentials for single beat mapping of cardiac arrhythmias. The purpose of 
VT group but only in 25 % in control group (p8lt;OOl). P with both types of tachycardia 
this study was lo Investigate the abiltty of the non-contact mapping to Identify small, dis- 
presented a significantly higher incidence of syncope (67 % vs 23 %, p &It; 0.01) and 
Crete localized endocardlal potentials as a function of amplitude of the potentials and dis- 
sustained monomorphlc VT (67 % vs 39 %; p 8.11; O.Ol), a longer duration of symptoms 
tance from the non-contact probe. Recording of left ventricular Purkinje (P) potentials 
(7.5 -t 3 vs 4 -t 3 years; p &It; 0.05) and a higher number of previous ineffective drugs (3 
were used for the evaluation. 
* 2 vs 1 * 1; p = 0.04) as compared with P with only RVOT-VT In the three P with clinical 
Methods and Results: In 7 closed chest dogs (28.45kg). a 9F non-contact multi-elec- 
AVNRT and RVOT-VT, ABL of both substrates was successfully performed. 
trade balloon array (MEA, ESI) catheter and a 7F contact electroanatomical mappIng 
Conclusion: our study supports the existence of an association between idiopathic RVOT 
catheter (CARTO, Biosense Webster) were inserted Into the left ventricle (LV). The con- 
tachycardia and AVNRT. A defimtive explanation for this coexistence requires further 
tact catheter was maneuvered to record P-potentials at 41 LV sites in the 7 dogs. The P- 
investigation. 
potential was reconstructed (virtual electrogram) by the MEA at 37 of 41 sites. The 37 
sites with successful reconstruction were located O-2.4 (median 0.9) cm from the surface 
of the balloon and had an amplitude of 0.07-0.77 (median 0.31) mV measured by the 
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CART0 system. The 4 unsuccessful sites were located 1.6-l .9 cm from the balloon’s 
surface and had P-potential amplitude of 0.05 - 0.29 (median 0.18) mV. The activation 
time of the 33 reconstructed P-potentials differed from the activation time measured by 
the contact catheter by O-5 (median 2) msec. 
Conclusions: The non-contact mapping system consistently reconstructs discrete P- 
potentials within 1.5 cm of the surface of the balloon. Low amplitude potentials generated 
further than 1.5 cm may not be identified. 
1114-18 Improvement of Ventricular Function Following 
Catheter Ablation of Frequent Ventricular Arrhythmias 
Mandeep Bharaava, Mark J. Niebauer, Mina K. Chung, Robed Schweiked. Patrick J. 
Tchou. The Cleveland Clinic Foundation, Cleveland, OH 
Incessant supraventricular tachycardia may be result in reduction of left ventricular func- 
tion. This is usually termed tachycardia-induced cardiomyopathy and can be reversed by 
pharmacologic suppression or radiofrequency catheter ablation (RCA)of the arrhythmia. 
However, RCA is also successful in reducing frequent ventricular ectopy in patients. We 
hypothesized that successful RCA of patients with idiopathic cardiomyopathy and fre- 
quent ventricular ectopy may improve their left ventricular function. Methods: We per- 
formed a retrospective analysis of the change in the left ventricular ejection fraction 
(LVEF) in patients with baseline left ventricular dysfunction in the absence of identifiable 
cause who underwent successful RCA at our center. Methods: The LVEF was deter- 
mined by transthoracic echocardiography obtained from the patient’s records before and 
after the procedure. The mean number of ventricular ectopic beats (VEB) per hour was 
assessed by 24 hour Halter monitoring before and between 1-12 months after the abla- 
tion procedure. Results: A total of 18 patients were identified which included 16 males 
and 2 females. Each patient undenvent RCA for frequent ventricular ectopy and/or repet- 
itive monomorphic VT. The mean age of the patients was 44.4 * 17.7 years (range 18. 
Elyrs). The VEBs per hour declined significantly from 1308 f 859 to 46 f 123 (p<O.O05). 
Meanwhile, there was an improvement of the mean LVEF from 33.2 + 6.4% to 45.6 t 
7.5% (p<O.OOl) following RCA with no syncope or significant ventricular arrhythmias in 
follow-up. Conclusion: Successful treatment with RCA significantly reduced the fre- 
quency of ventricular ectopy and simultaneously improved LVEF in this select group of 
patients. While such patients may also be considered candidates for implantable defibril- 
lators, given their initial poor LVEF, our data suggest LVEF improvement may result from 
RCA alone. Since left ventricular dysfunction is an important factor in determining sun 
viva1 risk in patients with ventncular arrhythmias, further study is warranted to determine 
if long term survival is improved by successful RCA of frequent ventricular ectopy when 
there is no other etiology of reduced ventricular function. 
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Are Differences in the ECG Repolarization Patterns 
Between Males and Females Determined by Sex 
Hormones? 
Saniav R. Parikh, Borys Surawicz, Indiana Heart Institute at St. Vincent Hospitals, 
Indianapolis, IN 
Background: Differences in ventricular repolarization between males and females elec- 
trocardiograms (ECGs)have been described. The causes of these differences are not 
known, but hormonal influences are suspected. We hypothesized that such influences 
could be revealed by studying the distribution of repolarization patterns among genders 
within various age groups. Methods: We defined repolarization pattern as male when 
the amplitude of J-point was ) O.lmV and the angle between ST segment and baseline 
(ST angle) was 2 20 degrees, in one or more of the leads Vl -V4. Normal ECGs from 529 
males and 544 females, ages 5-98 years were studied. The ECGs were distributed 
among 9 age groups, with a similar number of ECGs in each sub-group of males and 
females. Results: The distribution of ECG repolarization pattern in males was as follows: 
In children under the age of 12 years, 60% of ECGs showed male pattern. The preva- 
lence of male pattern increased thereafter, reaching 91% in the age group 17-24 years. It 
progressively declined with advancing age bottoming out at 14% in males of age 76-96 
years. Comparison of pattern distribution between age groups in males was significant (p 
< 0.001). In females, 73% of children under the age of 16 showed a female pattern, 84% 
of all females older than 16 years showed a female pattern. Comparison between gen- 
ders showed a significant difference in the overall distribution of patterns (p < 0.001). 
Heart rate did not influence the repolarfzation pattern. Conclusions: Whereas the distri- 
bution of male and female repolarization patterns was nearly constant in females across 
all age groups, the males showed a progressive increase in the male pattern from child- 
hood to puberty, followed by a gradual decline through rest of life. This appears to paral- 
lel the change in male hormone levels at puberty and a decline in these levels in elderly 
males. Our findings support the hypothesis that gender differences in ECG repolarization 
are of hormonal origin. 
1115-5 Prognostic Value of the Admission Electrocardiogram 
in Non-ST Elevation Acute Coronary Syndromes 
Treated With Very Early Revascularization 
Christian Mueller, Franz-Josef Neumann, Wolfgang Perach, Helmut Roskamm, Andre P. 
Perruchoud, Heinz J. Buettner. University Hospital, Base& Switzerland, Hers-Zentrum, 
Bad Krozingen, Germany 
Background: Limited information is available regarding the prognostic impact of the dif- 
ferent presentations of acute myocardial ischemia on the admission electrocardiogram 
(ECG) in patients treated with very early revascularization for no-ST-elevation acute cot- 
onary syndromes (NSTACS). Methods: We conducted a prospective cohort study in 
1450 consecutive NSTACS patients stratified according to the presence of new ST-seg- 
ment depression, new T-wave inversion or no ECG changes on admission. All patients 
1115 Insights into the Electrocardiogram and underwent coronary angiography and if appropriate subsequent revascularization within 
Clinical Svndromes 
24 hours of admission. The primary endpoint was all-cause modality and recorded for a 
mean of 20 months. Results: In-hosoital mortalitv was 2.1% in oatients with no ECG 
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1115-3 SO-Lead Body Surface Map Compared With Physician 
and 12-Lead ECG in Detection of Acute Myocardial 
Infarction 
Anthonv J. McClelland tan B. Menown, Jennifer Adgey. Royal Victoria Hospital, Belfast, 
United Kingdom, The Queen’s University, Belfast, United Kingdom 
Background: Improved spatial ECG sampling with Body Surface Mapping (BSM) has 
been shown to increase detection of acute myocardial infarction (AMI). We compared, 
prospectively, a BSM algorithm with a 12-lead ECG algorithm (12SLTMV233) and a phy- 
sician’s 12-lead ECG interpretation in emergency patients with suspected AMI. 
Methods: From December 2001 until April 2002 103 patients were recruited consecu- 
tively. All patients presented with ischemic type chest pain and had a BSM and 12-lead 
ECG (Marquene Mac 5K) recorded. The following were documented for each patient; the 
BSM algorithm diagnosis, 12.lead ECG algorithm diagnosis, the admitting physician’s 
12.lead ECG interoretation and Trooonin-I (cTnl) or CKMB at 12 hours oost onset of 
symptoms. AMI was defined by presentation with chest pain and an elevation of 
cTnl>lua/L or CKMB>25UIL. Comoarisons were evaluated bv McNemar’s test. 
Resulta: of the 103 patients had AMI as defined by elevated cTnl or CKMB. The 12- 
lead ECG algorithm diagnosed 17 patients with AMI (sensitivity 32%, specificity 98%) 
the admitting physician 24 patlents with AMI (sensitivity 45%, specificity 94%) and the 
BSM algorithm 34 patients with AMI (sensitivity 64%, specificity 94%). The BSM algo- 
rithm improved the diagnostic yield by a factor of 2.0 (p<O.OOl) and 1.4 (p=O.OOZ) com- 
pared with the 12-lead ECG algorithm or the admitting physician respectively. There was 
no significant difference in specificity. 
Conclusion: The BSM algorithm improves detection of AM1 with no significant loss of 
specificity compared with the 12-lead ECG algorithm 01 physician’s 12.lead ECG inter- 
pretation. These results are of significance particularly in the early detection and man- 
agement of AMI 
changes, 4.4% in patients with ST-segment depression. and 0.2% in patients with T- 
wave inversion. Cumulative rates of death at 36 months were 8.0% in patients with no 
ECG changes, 19.1% in patients with ST-segment depression, and 5.1% in patients with 
T-wave inversion (p=O.OOOl by log-rank). After adjusting for potential cofounders, both, 
ST-segment depression (hazard ratio 2.2) and T-wave inversion (hazard ratio 0.4) were 
found to be significant independent predictors of long-term mortality. Conclusion: New 
ST-segment depression and new T-wave inversion on the admission ECG herald a very 
different prognosis in NSTACS patients undergoing very early revascularization. In con- 
trast to the considerable morbidity and mortality seen in patients with ST-segment 
depression, T-wave inversion IS associated with an excellent outcome independently of 
potential cofounders tncluding sex. 
1115-6 Repolarization Complexity and Abnormality for 
Prediction of All-Cause and Cardiovascular Mortality: 
The Strong Heart Study 
Peter M. Okin, Marek Malik, Katerina Hnatkova, Richard R. Fabsitz, Elisa T. Lee, James 
M. Galloway, Barbara V. Howard, Richard B. Devereux, Weill Medical College of Cornell 
University, New York, NY, St. George’s Hospital Medical School, London, United 
Kingdom 
Background: Analysis of repolanzation abnormality and complexity on the ECG using 
the QTc interval and principal component analysis (PCA) of the T-wave vector have been 
demonstrated to predict all-cause and cardiovascular (CV) mortality. Novel descriptors of 
T-wave morphology have been suggested as measures of repolarization heterogeneity 
and as markers of adverse prognosis. However, whether these new T-wave descriptors 
provide additional prognostic information beyond QTc and the PCA ratio has not been 
examined. 
Methods; Predictive values of QTc, PCA, and novel ECG variables characterizing the T- 
wave loop were assessed in 1729 American Indian participants in the first Strong Head 
Study exam with all T-wave measurements. T-loop morphology was quantified by the 
ratio of the second to first eigenvalues of the T-wave vector (PCA ratio).by the T-loop 
area (TLA) projected onto the dominant vector plane and by the sum of the squares of 
the lthto 8’” eigenvectors. the absolute T-wave residuum (TWR). 
Results After mean follow-up of 3.7*0.9 years, there were 168 deaths from all causes, 
including 55 CV deaths. In univariate analyses, prolonged QTc, increased PCA ratio, 
TLA and TWR were significant predictors of all-cause and cardiovascular mortality 
(p<.OOl). In multivariate analyses adjusting for age, sex, body mass index, diastolic and 
systolic blood pressures, HDL and LDL cholesterol levels, triglyceride level, albuminuna. 
alcohol use, prevalent diabetes and coronary head disease, history of smoking and study 
